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1
$\overline{\mathrm{s}}\mathrm{e}\mathrm{m}\mathrm{i}- \mathrm{R}\mathrm{i}\overline{\mathrm{e}}\mathrm{m}\mathrm{a}\mathrm{n}\mathrm{n}$ $(M, g)$ 2- F F
(M Kller KLler
K&ler M K\"ahler
$\text{ }$ ) $\iota(X)$ : $\wedge^{m}(M)arrow\wedge^{m-1}(M)$ $\mathcal{L}$ :
$T(M)arrow T^{*}(M)$ Legendre




($F=0,$ $U=0$ ) (\S 2
[18, p. 112, (19.15)] ) (1.1) –
$\frac{1}{2}g(\dot{x},\dot{x})+U(x(t))$
$(T(M), \pi)$ H
$H(u)= \frac{1}{2}g(u,u)+U(\pi(u))$ $(u\in T(M))$
$A$ $(F=dA)$ . M $x=x(t)(0\leq t\leq 1)$
:
$E_{A}(x)= \int_{0}^{1}(\frac{1}{2}g(. , i.)+\frac{1}{2}$A( ) $-U(x(t)))dt$.




M compact Hermite Euclid
M compact K\"ahler KMler






\S 7 -K\"ahler $\pi$ :M\rightarrow M M
\pi Kher M




$\rho=\rho(t, x, y, z)$ $J=J$( $x,y,$ $z$ )
$\frac{\partial\rho}{\partial t}+\mathrm{d}\mathrm{i}\mathrm{v}J=0$ . (2.2)
B $=(B_{1}, B_{2}, B_{3})$ E $=$ ( $E_{1}$ , E2, $E_{3}$ ) 6t
Maxwell
vB $=0$ ( ), (2.3)
$\frac{\partial B}{\partial t}+\mathrm{r}\mathrm{o}\mathrm{t}E=0$ (Faraday ), (2.4)
vE $= \frac{\rho}{\epsilon_{0}}$ (Gauss ), (2.5)
$- \epsilon_{0^{\frac{\partial E}{\partial t}}}+\frac{1}{\mu_{0}}\mathrm{r}\mathrm{o}\mathrm{t}B=J$ (Ampere-Maxwell ). (2.6)
$c$ $c= \frac{1}{\sqrt{\epsilon_{0}\mu_{0}}}$ $(t, x_{1}, x_{2}, x_{3})$ w \pi 2-
F
$F= \sum_{i=1}^{3}$ I dx\acute l. $\Lambda dt+\mathfrak{S}_{1,2,3}B_{1}dx_{2}\Lambda dx_{3}$
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$dF=( \mathrm{d}\mathrm{i}\mathrm{v}B)dx_{1}\Lambda dx_{2}\Lambda dx_{3}+\sum_{i=1}^{3}(\frac{\partial B_{i}}{\partial t}+(\mathrm{r}\mathrm{o}\mathrm{t}E)_{i)ii+1}dt\Lambda dx\Lambda dx$ .
(2.3) (2.4) $dF=0$ w Lorentz (, $\rangle$
$\{\frac{\partial}{\partial x_{\dot{f}}},$ $\frac{\partial}{\partial x_{j}}\}=\delta_{ij}$ , $\{\frac{\partial}{\partial t},$ $\frac{\partial}{\partial t}\}=-c^{2}$ , $\{\frac{\partial}{\partial t},$ $\frac{\partial}{\partial x_{j}}\rangle=0$
R43=( , $(, \rangle)$ 4 Minkowski Hodge
*: $\wedge^{2}(\mathrm{o}\mathrm{e})arrow\wedge^{2}(l\yen)$ *2 $=-1$ $j\in\wedge^{1}$ (oe)
$j= \frac{\rho}{\epsilon_{0}}dt-\frac{1}{c^{2}\epsilon_{0}}\sum_{i=1}^{3}J_{\dot{l}}dx_{i}$
$d*j=- \frac{1}{c\epsilon_{0}}(\frac{\partial\rho}{\partial t}+\mathrm{d}\mathrm{i}\mathrm{v}J)dt\Lambda dx_{1}\Lambda dx_{2}\Lambda dx_{3}$
(2.2) \mbox{\boldmath $\delta$}j $=0$
\mbox{\boldmath $\delta$}F=*d*F=( .v $E$) $dt \neq\frac{1}{c}\sum_{i=1}^{3}(_{c\partial t}^{1\partial E}=\mathrm{i}-c(\mathrm{r}\mathrm{o}\mathrm{t}B)_{i})dx:$,
(2.5) (2.6) \mbox{\boldmath $\delta$}F $=j$








$m(\ddot{x}_{1},\ddot{x}_{2},\ddot{x}_{3})=q$ ( $E+(\dot{x}_{1}$ ,i2, $\dot{x}_{3}$) $\cross B$ )
$\langle F, *F\rangle=\frac{2}{c}E\cdot B$ , $\langle F+*F, F+*F\rangle=-\langle F-*F, F-*F\rangle=\frac{4}{c}E\cdot B$ ,
$E[perp] B$ ( ) :






$H(u)= \frac{1}{2}g(u,u)$ $(u\in T(M))$ .
symplectic $T(M)$
symplectic $\omega$ H Hamilton X $dH=\iota(X_{H})\omega$ .
$C^{\infty}(T(M))$ $\omega$ Poisson $\{$ , $\}$
$\{f_{1}, f_{2}\}=Xf_{1}(f_{2})=\omega(Xf_{2},Xf_{1})$ $(f_{1}, f_{2}\in C^{\infty}(T(M)))$ .
$T(M)$ XH ([5])
$iu\in T(M)$ x, $’\dot{x}u(0)=u$
(geodesic flow) $\Phi_{t}$ : $T(M)\supset T(M)$ $\Phi_{t}(u)=\dot{x}_{u}(t)$ $T(M)$
XH
( 4. 2)
$P:X(M)arrow(C”(T(M)), \{, \})$ ; $\mathrm{Y}\mapsto P_{\mathrm{Y}}$
$P_{\mathrm{Y}}(u)=g(u, \mathrm{Y})$ P Y Kiffing
$\sigma \mathit{3}$ $7\neq-$ ([12, Lemma 926]) Killig
Y
$\{H, P_{\mathrm{Y}}\}=0$ . (3.7)
3. 1 ([5, p. 222]) $\{P_{\mathrm{Y}}, Pz\}=P[\mathrm{Y},Z]$ $(\mathrm{Y}, Z\in X(M))$ .
$(x^{1}, \cdots, x^{n})$ M g $(x^{1}, \cdots, x^{n})$ gij
$(g^{-j})$ $(g_{ij})$ $T(M)$ $(x^{1}, \cdots, x^{n},u^{1}, \cdots, u^{n})$
$u= \sum_{i=1}^{n}u.(u)\frac{\partial}{\partial x^{i}}$ $(u\in T(M))$
sfl lectic \mbox{\boldmath $\omega$}
$\omega=\sum_{\mathrm{i},j,k}\frac{\partial g_{ij}}{\partial^{-}x^{k}}u^{j}dx^{i}\Lambda dx^{k}+\sum_{i,j}g_{ij}dx^{\dot{l}}\Lambda du^{j}=-d(\sum g_{\dot{\iota}j}u^{j}dx^{\}.)$
$\mathrm{Y}$ Z $\mathrm{Y}=\sum \mathrm{Y}^{i}\frac{\partial}{\partial x}.,$ $Z= \sum Z^{i}.\frac{\partial}{\partial x}$.
$P_{Z}= \sum g_{ij}Z^{i}u^{j}$ , $P[ \mathrm{Y},Z]=\sum gjk(\mathrm{Y}^{i}\frac{\partial Z^{j}}{\partial x^{i}}-Z^{i}\frac{\partial \mathrm{Y}^{j}}{\partial x^{\dot{l}}})u^{k}$
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$dP_{\mathrm{Y}}=t(X_{P_{1^{\mathit{2}}}})\omega$
$X_{P\}}$ . $= \sum \mathrm{Y}^{\dot{\epsilon}}\frac{\partial}{\partial x^{i}}-\sum(\mathrm{Y}^{k},\frac{\overline{\partial}’g_{ij}}{\partial x^{k}}+\frac{\partial’\mathrm{Y}^{k}}{\partial^{l}x^{i}}.g_{jk})g^{il}u^{\dot{J}}\frac{\partial}{\partial u^{l}}.$ . (3.8)
$\{P_{\mathrm{Y}},P_{Z}\}==X_{P_{Y}}(P\Sigma \mathrm{Y}^{i}\frac{\partial’(g_{jk}Z^{j})z)}{\partial x^{i}}u^{k}-\Sigma(\mathrm{Y}^{k}\frac{\partial g_{ij}}{\partial x_{k}}+\frac{\partial \mathrm{Y}^{k}}{\partial x^{i}}g_{jk})g^{il}u^{j}g\mu Z^{p}$
$= \Sigma \mathrm{Y}^{i}\frac{\partial(g_{jk}Z^{j})}{\partial x^{\dot{f}}}u^{k}-\Sigma(\mathrm{Y}^{j}\frac{\partial g_{ik}}{\partial x_{j}}+\frac{\partial \mathrm{Y}^{j}}{\partial x^{i}}g_{jk})Z^{i}u^{k}$
$== \Sigma g\mathrm{j}k(\mathrm{Y}^{i}\frac{\partial Z^{j}}{\partial x^{i}}-Z^{i}\frac{\partial \mathrm{Y}^{j}}{\partial x^{i}})u^{k}P_{[\mathrm{Y},Z]}$
.
$\#\Phi\grave{\mathrm{z}}[]_{\acute{}}\text{ }\mathrm{B}\grave{\grave{>}}_{J}\overline{\tau\text{ } }_{-\text{ }^{}\prime}$
4 Hamilton
F
$H$ $T(M)$ symplectic (1.1)
Hamilton
$T(M)$ symplectic $\omega$ $T(M)$ 2 $F$
$\omega_{F}=\omega-\pi^{*}F$
4. 1 ([7]) \mbox{\boldmath $\omega$}F $T(M)$ symplectic
F $(x^{1}, \cdots, x^{n})$ $F_{ij}$ $F_{ij}=F( \frac{\partial}{\partial x^{*}}., \frac{\partial}{\partial x^{j}})$ 2
\mbox{\boldmath $\omega$}F
$\omega_{F}=\sum_{i,j,k}\frac{\partial g_{ij}}{\partial x^{k}}u^{j}dx^{i}\Lambda dx^{k}+\sum_{i,j}g_{ij}dx^{i}\Lambda du^{j}-\frac{1}{2}\sum_{i,j}F_{ij}dx^{i}\Lambda dx^{j}$
\mbox{\boldmath $\omega$}F \mbox{\boldmath $\omega$}F $T(M)$ symplectic
XHF H $\omega_{F}$
$u\in T(M)$ $x_{u}$ (1.1) x.u(0) $=u$
electromagnetic flow $\Phi_{t}$ : $T(M)arrow T(M)$ $\Phi_{t}(u)=\dot{x}_{u}(t)$
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4. 2 $([F])T(M)$ electromagnetic flow $X_{H}^{F}$
4. 3 $F=0$ $([11])_{\text{ }}M=R_{1}^{4},$ $U=0$
([5, \S 20])
$\Gamma_{ij}^{k}$ Christoffel $x(t)=(x^{1}(t), \cdots, x^{n}(t))$ M
$\nabla_{i}\dot{x}$ \equiv \Sigma (j. $\sum_{i,j}\dot{x}^{i}\dot{x}^{j}\Gamma_{\dot{0}j\prime}^{k}$ ) $\frac{\partial}{\partial x^{k}}$ .




$H(x^{1}, \cdots,x^{n},u^{1}, \cdots,u^{n})=\frac{1}{2}\sum_{i,j}u^{i}u^{j}g_{ij}+U(x^{1}, \cdots,x^{n})$
$dH= \frac{1}{2},,\sum_{j,k}$
–
$\partial g_{ij}\partial x^{k}u^{\dot{f}}u^{j}dx^{k}+\sum_{-,i,j}g_{ij}\vee d$




$+g^{kl} \frac{\partial U}{\partial x^{k}}+g^{kl}F_{ik}u.)\frac{\partial}{\partial u^{l}}$ . (4.9)
J $X_{H_{0}}= \Sigma_{i}u^{i}\frac{\partial}{\partial x^{1}}-\Sigma\Gamma_{ji}^{l}.u^{j}u^{i}\frac{\partial}{\partial u^{l}}$ ( $H_{0}(u)= \frac{1}{2}g(u, u)$ $\omega$ [ Hamilton
$-\Sigma g_{x^{\mathrm{T}_{\partial}\neg_{u}}}^{kl_{\frac{\partial}{\partial}}U\partial}$ $U\mathrm{o}$ \pi $\omega$ { Hamilton /
$\mathrm{Y}=-\Sigma g^{kl}F_{1k}.u^{i}\frac{\partial}{\partial u^{l}}$ \iota (Y)\mbox{\boldmath $\omega$}=pJ(XH0)\pi *F
XH $(x^{1}(t), \cdots, x^{n}(t), u^{1}(t), \cdots, u^{n}(t))$
$\iota=u^{l}’$ , $\dot{u}^{l}=-(\sum\Gamma_{ji^{i}}^{l}u^{j}u^{i}+\sum g^{kl}\frac{\partial U}{\partial x^{k}}+\sum g^{kl}F_{ik}u^{i})$ .
$(M, g)$ F’ semi-Riemann g (1, y-
\phi
$F(X, \mathrm{Y})=g(X, \phi \mathrm{Y})$ , $\phi \mathrm{Y}=-\mathcal{L}^{-1}(\iota(\mathrm{Y})F)$ (4.10)
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$U=0$ $H(u)= \frac{1}{2}g(u, u)$
$\dot{x}\dot{x}$ $=-\mathcal{L}^{-1}(\iota(\dot{x})F)$ . (4.11)
Lie $\mathrm{I}_{\phi}(M)$
$\mathrm{I}_{\phi}(M)=\{X\in X(M)|L_{X}g=0, L_{X}\phi=0\}$
4. 4([8]) $X\in \mathrm{I}_{\phi}(M)$ $d(\iota(X)F)=0$
Cartan $dF=0$
$2d(\iota(X)F)=L_{X}F-3!\iota(X)dF=L_{X}F$ .
$2(d(\iota(X)F))(\mathrm{Y}, Z)$ $=$ $(L_{X}F)(\mathrm{Y}, Z)$
$=X(F(\mathrm{Y}, Z))-F([X, \mathrm{Y}], Z)-F(\mathrm{Y}, [X, Z])$
$=X(g(\mathrm{Y},\phi Z))-g([X,\mathrm{Y}],\phi Z)-g(\mathrm{Y},\phi[X, Z])$
$=g(\mathrm{Y}, [X,\phi Z])-g(\mathrm{Y}, \phi[X, Z])$
$=$ 0
$L_{X}g=0$ $L_{X}\phi=0$
$\iota(X)F$ $(X\in \mathrm{I}_{\phi}(M))$ $f_{X}$
( $f_{X}$ $X$ $f_{X}$
(
4. 9 4. 10) )
4. 5 ([7]) $X,$ $\mathrm{Y}\in \mathrm{I}_{\phi}(M)$ $\iota([X, \mathrm{Y}])F=-d(F(X, \mathrm{Y}))$ .
Z M semi-Riemann gt
$Z(F(X, \mathrm{Y}))=Z(g(X,\phi \mathrm{Y}))=g(\nabla_{Z}X,\phi \mathrm{Y})-g(\phi X,$ $\nabla z^{\mathrm{Y})}+g(X, (\nabla z\phi)(\mathrm{Y}))$ .
$X$ Y Killing
$g(\nabla_{Z}X,\phi \mathrm{Y})-g(\phi X, \nabla_{Z}\mathrm{Y})=g(Z, \nabla_{\phi \mathrm{x}}\mathrm{Y}-\nabla\phi \mathrm{Y}X)$.
$X$ Y \phi
$\phi \mathrm{x}\mathrm{Y}$ $-\nabla\phi \mathrm{Y}X$ $=$ $\nabla_{\mathrm{Y}}(\phi X)+[\phi X, \mathrm{Y}]-\nabla_{X}(\phi \mathrm{Y})-[\phi \mathrm{Y},X]$
$=\phi[X, \mathrm{Y}]+(\nabla_{\mathrm{Y}}\phi)(X)-(\nabla_{X}\phi)(\mathrm{Y})$.
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$Z(F(X, \mathrm{Y}))=g(Z,\phi[X, \mathrm{Y}])+\mathfrak{S}_{X,Y’,Z}g(X, (\nabla_{Z}\phi)(\mathrm{Y}))=-F([X, \mathrm{Y}], Z)$ ,
$dF\equiv 0$
$\iota(X)F=df_{X}(X\in \mathrm{I}_{\phi}(M))$
4. 6 M g M Riemann $\xi$ $\eta$ 1- \phi (1, y-
$(M, g, \phi, \eta, \xi)$
(1) $\phi^{2}=-1+\eta\otimes\xi$ ,
(2) $\eta(\xi.)=1$ $(||\xi. ||=1)$ ,
(3) $g(X, \xi)=\eta(X)$ ,
(4) $g(\phi X, \phi \mathrm{Y})=g(X, \mathrm{Y})-\eta(X)\eta(\mathrm{Y})$ ,
(5) $d\eta(X, \mathrm{Y})=g(X, \phi \mathrm{Y})$ ,
magnetic theory
(5) \eta $g(X, \phi \mathrm{Y})$
$\phi X$ $\xi$ X \mbox{\boldmath $\xi$} $x(t)$
$\phi(\dot{x})$ Lorentz



















$P_{\mathrm{Y}}^{F}(u)=g(u, \mathrm{Y})-f_{\mathrm{Y}}(\pi(u))$ $(u\in T(M))$
$\{$ , $\}$F $\omega_{F}$ Poisson
4. 8 $\mathrm{Y}\in \mathrm{I}_{\phi}(M)$ $f_{\mathrm{Y}}$ \iota (Y)F $=df_{\mathrm{Y}}$
PYF \mbox{\boldmath $\omega$}F Hamilton $X_{P_{Y}}$ $P_{\mathrm{Y}}$ Hamilton
$\iota(\mathrm{Y})F=df_{\mathrm{Y}}$ (3.8) $d(f_{\mathrm{Y}}\circ\pi)=\iota(X_{f+})\pi^{*}F$ .
$dP_{\mathrm{Y}}^{F}=dP_{\mathrm{Y}}-d(f_{\mathrm{Y}}\mathrm{o}\pi)=\iota(X_{P_{Y}})\omega-\iota(X_{P_{Y}})\pi^{*}F=\iota(X_{P_{Y}})\omega_{F}$ .
4. 9 ([7], [8]) $\mathrm{Y}\in h(M)$ $f_{\mathrm{Y}}$ lJ(Y)F $=df_{\mathrm{Y}}$
$\{H, P_{\mathrm{Y}}^{F}\}_{F}=0$ .
4. 10 (4.11) $x(i)$
$g(\dot{x}(t), \mathrm{Y})-f_{\mathrm{Y}}(x(t))$
$t$
$\{H, P_{\mathrm{Y}}^{F}\}_{F}=$ -X (H) $=\{H, P_{\mathrm{Y}}\}=0$ ,
(3.7)
$x(t)$ (4.11)
$\frac{d}{dt}g(\dot{x}, \mathrm{Y})=g(\nabla_{\dot{x}}\dot{x}, \mathrm{Y})+g(i, \nabla_{i}\mathrm{Y})$ .
Y Killng $g(\dot{x}, \nabla_{\dot{x}}\mathrm{Y})=0$ . $x(t)$
$\frac{d}{dt}g(\dot{x}, \mathrm{Y})=-g(\mathcal{L}^{-1}arrow(iF))$ , $\mathrm{Y})=-F(\dot{x}, \mathrm{Y})=(\iota(\mathrm{Y})F)(\dot{x})$ $= \frac{d}{dt}f_{\mathrm{Y}}(x(t))$ .
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$l\Phi\grave{\mathrm{x}}\mathfrak{l}^{\vee}-\pm \mathrm{F}\emptyset\grave{\grave{1}}^{\mathscr{J}}\#\dot{.}\mathit{2}_{\cup}-$ $\Xi$
Poisson $\{$ , $\}_{F}$ Jacobi $T(M)$ $f1,$ $f_{2}$
$\{H, fi\}_{F}=\{H, f_{2}\}_{F}=0$ $\{H, \{fi, f_{2}\}_{F}\}_{F}=0$ $f_{1},$ $f_{2}$
$\{f1, f_{2}\}_{F}$ 4. 9
$\{P_{\mathrm{Y}}^{F}, P_{Z}^{F}\}_{F}(\mathrm{Y}, Z\in \mathrm{I}_{\phi}(M))$ $\{P_{\mathrm{Y}}^{F}, P_{Z}^{F}\}_{F}$
$P_{[\mathrm{Y},Z]}^{F}$ $C^{\infty}(T(M))$ $\sim$ :
$f1\sim f_{2}\Leftrightarrow f_{2}-f1=$ $(f_{1}, f_{2}\in C^{\infty}(T(M)))$ .
$C^{\infty}(T(M))/R$
$\{[f_{1}], [f_{2}]\}_{F}=[\{f1, f_{2}\}_{F}]$ $(f_{1}, f_{2}\in C^{\infty}(T(M)))$ ,
$\{$ , $\}$F $\mathrm{w}\mathrm{e}\mathrm{u}$-defined $[f]$ $f\in C^{\infty}(T(M))$
4. 11 ([7]) $\mathrm{Y}\in \mathrm{I}_{\phi}(M)$ $f_{\mathrm{Y}}$ $df_{\mathrm{Y}}=\iota(\mathrm{Y})F$
$\{[P_{\mathrm{Y}}^{F}], [P_{Z}^{F}]\}_{F}=[P_{[\mathrm{Y},Z]}^{F}]$ $(\mathrm{Y}, Z\in \mathrm{I}_{\phi}(M))$ .
$\{P_{\mathrm{Y}}^{F}, P_{Z}^{F}\}_{F}=$ -\mbox{\boldmath $\omega$}F(XP ,XP
$=$ $-(\omega(X_{f+},X_{P_{Z}})-(\pi^{*}F)(X_{P_{Y}},X_{P_{Z}}))$
$=$ $\{P_{\mathrm{Y}}, P_{Z}\}+F(\mathrm{Y}, Z)$
$=$ $P_{[\mathrm{Y},Z]}+F(\mathrm{Y}, Z)$
$=$ $P_{[\mathrm{Y},Z]}-$ f[Y, $+f_{[\mathrm{Y},Z]}+F(\mathrm{Y}, Z)$
$=$ $P_{\triangleright\prime Z]}^{F}.+(f_{[\mathrm{Y},Z]}+F(\mathrm{Y}, Z))$ ,




5. 1 ([7]) $(M, g)$ semi-Riemann \phi semi-Riemann g
$(1, 1)$- $(M,g, \phi)$ $G$- M $G$
Lie \psi
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5. 2 $([F], [8])(M, g, \phi)$ $G$- semi-Riemann $\mathfrak{g}$ $G$ Lie
\phi (4.10) F $\mathrm{A}$ $\mathrm{a}$
(1) $H^{1}(M)=\{0\}$ ,
(2) $[\mathfrak{g}, \mathfrak{g}]=\mathfrak{g}$ ,
(3) $(M, g, \phi, \eta, \xi)$
$\mathrm{Y}\in \mathfrak{g}$ M $(\in \mathrm{I}_{\phi}(M))$ $\mathrm{Y}$ 4. 4, 4. 5
4. 7 (1) $\sim(3)$ $\mathrm{Y}\in \mathfrak{g}$ $f_{\mathrm{Y}}$
$df,$ $=\iota(\mathrm{Y})F$ . $x(0)=x(1)=\mathit{0}$ 4.
9
$g(ix\cdot(0), \mathrm{Y}_{o})-f_{\mathrm{Y}}(x(\mathit{0}))=g(’\dot{x}\cdot(1), \mathrm{Y}_{\mathit{0}})-f_{\mathrm{Y}}(x(\mathit{0}))$.
M $G$- $T_{o}(M)=\{X_{o}|X\in \mathrm{I}_{\phi}(M)\}$ . semi-Riemann g
$\dot{x}(0)=\dot{x}(1)$ . 2 $x(t)$
5. 3 Riemann
([12, P. 321])
5. 4 ([8]) M $G$- K\"ahler (1) (2)
M
T=Cn/F
$x$ , y $C^{n}$ T $x$ , y
M
6





6. 2 $(M, g, \phi, \eta, \xi)$ $x(t)$ $\eta$ ( )
–ddt\eta (x.)=g( x. $\dot{x},$ $\xi$ ) $+g(\dot{x}, \nabla_{\dot{x}}\xi)=\kappa g(\phi\dot{x}, \dot{x})$ $-g(\dot{x}, \phi\dot{x})$ $=0$ .
\mbox{\boldmath $\xi$} \mbox{\boldmath $\xi$}
\mbox{\boldmath $\xi$}
$S^{2n+1}$ $S^{2n+1}$
$C^{n+1}$ 1 $S^{2n+1}$ $\mathrm{b}\mathrm{o}1\mathrm{d}\mathrm{m}\mathrm{a}\mathrm{t}\mathrm{h}C^{n+1}$
Riemann g \mbox{\boldmath $\nu$} $S^{2\nu\iota+1}$ $C^{n+1}$
J $C^{n+1}$
$\xi=-J\nu$, $\eta(X)=g(X,\xi)$ , $\phi X=(JX)^{T}=JX-\eta(X)\nu$,
$(S^{2n+1}, g, \phi, \eta, \xi)$ ([3] ) $\text{ }$ $(S^{2n+1}, g, \phi, \eta, \xi)$
6. 3([8]) x(0)=e1
$\dot{x}(0)=\sqrt{-1}v_{1}e_{1}+\sum_{j=2}^{n+1}$ vjej $(v_{1}\in \mathrm{R}, (v_{2}, \cdots,v_{n+1})\neq 0)$
$S^{2n+1}$
$x(t)$ $=$ $\exp(\frac{\sqrt{-1}}{2}\kappa t)$
$\{(\cos\omega t+\frac{\sqrt{-1}}{\omega}(v_{1}-\frac{\kappa}{2})\sin\omega t)e_{1}+\frac{\sin\omega t}{\omega}\sum_{j=2}^{n+1}v_{j}e_{j}\}$
$\omega=\sqrt{\frac{1}{4}\kappa^{2}-\kappa v_{1}+v^{2}}>0,$ $v=||\dot{x}(0)||$ .
$\kappa/\omega\in \mathrm{Q}$
$g(x,\dot{x})$ $=0$ $g(x,\ddot{x})+||\dot{x}||^{2}=0$ .
x.x. $=\ddot{x}-g(\ddot{x}, x)=\ddot{x}+||\dot{x}||^{2}x=\ddot{x}+v^{2}x$ .
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+v2x=\kappa (J -g(J , $x$ ) $x$ ).




7. 1 $(\overline{M}, g, \phi, \eta, \xi)$ $2n+1$ $(M, g, J)$ $2n$ K&ler
C\sim \pi :M-\rightarrow M -
(1) \pi
(2) $d\pi_{x}(x\in\overline{M})$
(3) $\pi^{-1}(y)(y\in M)$ \mbox{\boldmath $\xi$} ( )
(4) d\pi
(5) $X$ $d\pi\phi X=Jd\pi X$ .




7. 2 $\pi$ : $\overline{M}arrow$ M -Kmer $x(t)\in\overline{M}$ $\overline{M}$
( $\overline{\nabla}_{x}\mathrm{A}\dot{x}$ =\kappa \phi (x.)) $c$ $c=\eta(\dot{x})$ $y(t)=\pi(x(t))$
$\dot{y}\dot{y}=(\kappa-2c)J\dot{y}$ $x(t)$ $\dot{y}\dot{y}=-2cJ\dot{y}$
$||\dot{x}||$ x. $=0$ x. $=0$
$x(t)$



















[12], p. 212, Lemma 45, (3)
$\dot{y}\dot{y}=\nabla_{X}X=d\pi(\overline{\nabla}_{\overline{X}}\overline{X})=(\kappa+2c)\pi\phi\overline{X}=(\kappa+2c)J\dot{y}$
7. 3 Riemalln
([12, p. 212, Cor. 46]-)
8Hermite
$(G, K)$ Hermite $M=(G/K, J)$ Hermite $G$
Lie $\mathfrak{g}$ $\mathrm{g}=\mathrm{P}\oplus \mathrm{m}$ $\epsilon$ $J_{\mathrm{o}}$ $T_{o}(M)=\mathrm{m}$ $\mathrm{a}\mathrm{d}J_{o}=J$
$\pi$ : G\rightarrow M \kappa Kller
ix. $=\kappa J\dot{x}$
8. 1[ - - [2]] $x(t)$ $x(0)=\mathit{0},\dot{x}(\mathrm{O})=X\in \mathrm{m}$




8. 2([9]) $x(t)$ $X\in \mathrm{I}_{J}(M)$ $\dot{x}(t)=X_{x(t)}$
Hermite
M compact compact
8. 3M r compact Hermite $x(t)$
M r T $x(t)$ T
$\mathit{0}\in M$ $\delta(>0)$ M M
($o$ C)(S2(\mbox{\boldmath $\delta$}))r (Hermann map
$[6],[15],[16]$ ) $\circ$ K*To((S2(\mbox{\boldmath $\delta$}))r) $=T_{\mathrm{o}}(M)$ $\dot{x}$ (0) $\in T_{o}((S^{2}(\delta))^{r})$
(S2(\mbox{\boldmath $\delta$}))r $t$ x(t)\in (S2(\mbox{\boldmath $\delta$}))r $x(t)$
$(S^{2}(\delta))^{r}$ $(S^{2}(\delta))^{r}=S^{2}(\delta)_{1}\mathrm{x}\cdots \mathrm{x}\varphi(\delta)_{r}$
2 $S^{2}$ (\mbox{\boldmath $\delta$}): $S_{i}^{1}$ $T=S_{1}^{1}\cross\cdots\cross S_{r}^{1}$
8. 4M r compact Hernite $-\delta(<0)$ M
$H^{2}(-\delta)$ M
$x(t)$ $(H^{2}$ (-\mbox{\boldmath $\delta$}) $)$ r\subset M $x(t)$ (H2(-\mbox{\boldmath $\delta$}))r






$X,$ $\mathrm{Y},$ $Z$, V
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$\pi$
$\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}^{20+1}arrow M^{2n}$ -KMler
M $X$ R
M $\mathrm{R}\mathrm{i}\mathrm{e}\mathrm{m}\mathrm{a}\ovalbox{\tt\small REJECT}$ M $\mathrm{x},$ $\mathrm{L}Z,$ $V$
$\overline{(\nabla_{V}R)(X,\mathrm{Y})Z}=-\phi^{2}[(\overline{\nabla}_{\overline{V}}\overline{R})(\overline{X},\overline{\mathrm{Y}})\overline{Z}]$
([14]) M Hermite $(\nabla R=0)$ $\overline{M}$ \psi
\psi \psi (
[14] ) Riemann ( [17] )
\psi Riemann
9. 2 $(M, g, \phi, \eta, \xi)$ $x$ ne $s_{x}$
$s_{x}(x)=x$ , $(ds_{x})_{x}=-1+2\eta\otimes\xi$
M \psi
s ne $X,$ $\mathrm{Y},$ $Z,$ $V\in T_{x}(M)$
$(\nabla_{s_{x}V}R)(s_{x}X, s_{x}\mathrm{Y})s_{x}Z=s_{x}((\nabla_{V}R)(X,\mathrm{Y})Z)$ .
$s_{x}=-1$
$(\nabla_{V}R)(X, \mathrm{Y})Z=-(\nabla_{V}R)(X, \mathrm{Y})Z+2\eta((\nabla_{V}R)(X, \mathrm{Y})Z)\xi$.
$(\nabla_{V}R)(X, \mathrm{Y})Z=\eta((\nabla_{V}R)(X, \mathrm{Y})Z)\xi$ .
M \psi
\psi \psi ([14]) \psi
9. 3 $x(t)$ \psi \eta (x.) $=0$
9. 4 $(M, g, \phi,\eta,\xi)$ \psi (1) (2)
(1) x\in M \phi \phi x $x$ U
$\gamma(t)$ \psi $\gamma(0)$ $x$ \mbox{\boldmath $\xi$} $s_{x}(\gamma(t))=$
$\gamma(-t)$ . ( $s_{x}(x)=x,$ $(ds_{x})_{x}=-1+2\eta\otimes\xi,$ $s_{x}^{2}=1$ . \psi
\psi $s_{\mathfrak{B}}$ $x$ )
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(2) Killing \mbox{\boldmath $\xi$} M 1 .$\ovalbox{\tt\small REJECT}$ ( $\phi$
$\xi$ Killing 1
$(L_{\xi}\phi)(X)$ $\equiv$ $[\xi, \phi X]-\phi f[_{\backslash }^{i}, X]$






Hermite M \psi $\tilde{M}$ -K\"ahler $\pi$ :M\Rightarrow M
$\overline{M}$
$(G, K)$ $\mathrm{H}\overline{\mathrm{e}}\mathrm{r}\mathrm{m}\mathrm{i}\mathrm{t}\mathrm{e}$ $K$ $\overline{\mathrm{c}}\mathrm{o}\mathrm{m}\overline{\mathrm{p}}$act K Lie $\mathrm{e}$
$[\mathrm{e},\mathrm{e}]$ Lie K Lie $\tilde{K}$ K
compact Lie $\tilde{K}$ $\tilde{K}_{0}$ M\tilde $=G/\tilde{K}$
\psi
$\pi$ : $\tilde{M}=G/\tilde{K}arrow M=G/K;g\tilde{K}\mapsto gK$
-K\"ahler G- $S^{1}$- ([14])
M compact ( compact ) $\tilde{M}$ compact ( compact )
compact
$(G, K)$ mpact Hennite $\dim(G/K)=2n$
B $\mathfrak{g}$ Kiffing $\mathrm{g}=\mathrm{P}\oplus \mathrm{m}$




$[\epsilon, \epsilon]$ Lie K Lie $\tilde{K}$
$\tilde{K}$ compact Lie $\tilde{M}=G/\tilde{K}$ $\tilde{o}$ $\langle$ , $\rangle$
$\tilde{M}$ $G$- $\xi=2Z_{0}$ $\tilde{M}$ Cr-
$G$- 1- \eta \eta (X) $=\langle X, \xi\rangle$ $\tilde{\mathrm{m}}$ \phi $=\mathrm{m}1Z_{0}$ $\tilde{M}$ G-
$(1, 1)$- $(\tilde{M}, \langle, \rangle, \phi, \eta, \xi)$ \psi
9. 5 $(\tilde{M}, \langle, \rangle, \phi,\eta,\xi)$ \psi
compact Hermite $(G, K)$ $\theta$
$s_{\tilde{o}}$ : $\tilde{M}arrow\tilde{M}$ ; $g\tilde{K}\mapsto\theta(g)\tilde{K}$
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s well-defined s $Xarrow\ovalbox{\tt\small REJECT}(M)$
$aC\ovalbox{\tt\small REJECT}$ $X_{0}(\mathrm{m}$ $X\ovalbox{\tt\small REJECT} a_{\ovalbox{\tt\small REJECT}}X_{0}$ .
$(s_{\overline{o}})_{*}X$ $=$ $\frac{d}{dt}s_{\overline{O}}(a\exp tX_{0})|t=0=\frac{d}{dt}\theta(a)\exp t\theta X_{0}\tilde{K}|t=0$







$s_{\overline{o}}(\phi X)=s_{\overline{o}}(a_{*}\phi X_{0})=\theta(a)_{*}(\theta(\phi X_{0}))_{\overline{\mathrm{m}}}=-\theta(a)_{*}\phi \mathrm{Y}_{0}$ ,
$\phi s_{\tilde{o}}X=\phi\theta(a)_{*}(-\mathrm{Y}_{0}+\eta(X_{0})\xi)=-\theta(a)_{*}\phi \mathrm{Y}_{0}$ .
$s_{\tilde{o}}$
$\phi$
$x(t)$ $x(0)=\exp a\xi\tilde{K}(\exists a\in R)$ \psi $X\in \mathrm{m}$ $x(t)=$
$\exp a\xi\exp tX\tilde{K}$ .
$s_{\tilde{o}}(x(t))=\exp a\xi\exp(-tX)\tilde{K}=x(-t,)$.




$\Psi_{t}$ : $\tilde{M}arrow\tilde{M}$ ; $g\tilde{K}\mapsto g\exp t\xi\tilde{K}$
k\in K
$gk\exp t\xi\tilde{K}=g\exp t\xi\tilde{K}$ $(\exp t\xi\in Z(K))$
\psi t well-defined







compact \psi $(\tilde{M},g, \phi,\eta, \xi)$ M $r$
$(S^{2}(\delta))^{r}$
$(S^{2}(\delta))^{r}=SU(2)^{2}/SO(2)^{r}$ , $SO(2)^{r}=SO(2)_{1}\cdots SO(2)_{f}$
$\pi^{-1}((S^{2}(\delta))^{r})=SU(2)^{r}\tilde{o}\subset\tilde{M}$
9. 6 (1) $(\tilde{K}_{0})_{*}T_{\tilde{o}}(SU(2)’\tilde{o})=T_{\tilde{o}}(\tilde{M})$ .
(2) SU(2)ro\tilde M
$SU(2)^{r}\tilde{o}\cong SU(2)^{r}/(SO(2)^{r}\cap\tilde{K})$ M M
SU(2)ro\tilde
$\Gamma=\{\gamma_{1}, \cdots, \gamma_{r}\}(\subset \mathrm{g})$ $(G, K)$
$5\mathrm{o}(2):=R\gamma_{\dot{\iota}}$
9. 7




(1) $(G,K)=(Sp(n), U(r\iota)),$ (SO(p+2), SO(p) $\cross$ SO(2)), $(SU(p+q), S(U(p)\cross U(q)))$
$\#(SO(2)_{1}\cap\tilde{K})=1$ ,
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